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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing 
process for mounting a logic IC containing a transistor 
which operates at a high speed and a DRAM which requires 
complicated high-temperature heat treatment on the same 
semiconductor chip for the manufacturing process of an 
inexpensive high-performance semiconductor device. 
SOLUTION: In a method for manufacturing a semiconductor 
device, no high-temperature process is performed after 
salicide is formed in a logic IC section. In order to eliminate 
the heed of high-temperature process after the formation of 
salicide, a bit line 123 in a DRAM cell section is formed of 
polycrystalline silicon in advance and Ti is deposited on the 
entire surface while the but line 123 and the source area 
126a, the drain area 126b, and the gate electrode 115 of the 
logic IC section are exposed, and then, the Ti is heat- 
treated. As a result salicide 135 is formed on the source 
area 126a and the drain area 126b of the logic IC section 
and salicide 135 is formed on the gate electrode 1 15. At the 
same time, salicide 136 is formed on the bit line 123. 
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[0005] flH«WtRfc:'7WiTBU<nW 
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[0006] El 7iiSJS<J5f&?iIC^BfaB«^t 

isVaymK2 1 0±tf>7 4-/PKBftJ82 1 lt=J:o 
TKBSf^^-K^V^^Ji. y~h«KtM2 13 4: 
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^iajaTosairaiscj: ->xnm i c_t<o? y im f 

**«£LTL3:v\ ify?>f FJBiWmetflsLT***) 
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DRAMW^gra-tXtliSI CWK3§7D-tX 
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u. »i«h7v^x^tair^r&ijj<o^«!B^so 

•f Mft*JB*-*-&»2<OXSfc, EMSfci3V^Kl« 

- h«SOGBS£fflSt&»R^»j£t« fc fc UcS2<0 
h ? ^ i?X?(0y- hVS&tf 1 »«VFttftffltS9)J^ 
^Sdi$^«»30X@fc. ffiiPJg3<9XSO£tt&. 
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[00 18] 3fcte#a9Jfc:*^vCtt, DRAM*?** 
y-fe»£^£3*&>t*>fc:> mswxswjafiate. * 
W:»2*>Jii3»eiaK£JBji£U me>h?y : Jx?K. 

[ooi9] *3Km;i-^T. mmj®f$ j $mgs&m& 

fc#T3S. Jgltf>»SJBi L/C 

y 3 ftc^jsa^ y 3 # y im h s-gffl-f- 

[0020] *swrctt. !*« i c w y iH Kew 

t y-xtt&tf f U-f yflWUfc* y -fvf Fftt & M 
ffi. ~t%&*>f>?Z.y-ytci!0)&JSfrT i N« ws i 

*aiMHfcaMUwwiRfci/c»fci0»t. -roa 
arc *s«fl:*i»<\rfc**"rtit!: 

«r->TU*. Lfca*-»T. miC<»fil!&t0Nj** 
flHU,-30» *Sfi<0DRAM*SaL,>t-?-i-7*^^iSr 

[0 02 1] t*:. DRAM-t;Hfoy-h»ffi5rrffy 

R A M*;l^S&«ft#I2£ ~ k h . 
[0022] ZhK.. minimiZti^TDRAM-kfr 



mi cmr-hwe&mizmhxmwmm 
teas** fc**sre6fc&s . 

[0023] COidfcLT, HHS*«!J**<, WfiS" 
««5:DRAMcMEBI*^Iiei:iS:'9. J: *)Httfl:Oi&S 
[0024] 

[0025] «Sl<DSQfcuam>iaiH36«,*|g 
I C t ^H-«pfl^<j av&feiLC&ttLfeWffUt 

[00 26] i-fs mUS^DRAM^mi C<r.W&? 

'J xyWg. 1 1 0 J:C7 -f -ArKIMflll 1 1 
Us S^Jg^tfp. DRAM-t;HKlV3ftaiCS<0 
•t^^Cfev^T. ^-r-rt'HlMJll 10KB*#ifc 
y-htfiSJKl 12.11 

ana^'ja^iSrsy-nsi 1 4. 1 1 

fi-efUgft-f*. RRJfc:. DRAIVH:;WJ5t:M Tti. 

1UC, 3 >i> tt$ 

1 6>tJMii-&. DRAM-fcfl-S 
fc» 7^-/1/ HKfldKl 1 lJKf^-HSfil 14£v 

1 7 a. 1 1 7 b ^^-FWf^LTJg^-f m 
fcs iftSic»r{±s 7-f-;n<KlhEi l iRi/y- 

nST«»ffl« 1 1 8 a . 1 1 8 b MM UT 

$<=.t=^cBfciBisiKflJii i yfciiats. 

[0027] <Xte, 02te^rJ:^c, DRAM-t;Uffl 
nS^MSl 1 7 b±ogu*<o/siaiefl: 

K 1 1 9 KBBDSrSltv h»n y^;H2Ut 
*. *LZ. f*Ai'\)3>l 2 2*1 OOnmfiS^ 

2iDH.AM*/Pa5<?)nS'r : ttafHi*l 17b«. t'y 
J-an^^^ M 2 1 *a fcTSttSit*. 
[0028] iXK. 03fc^f DRAM*A« 

«?SSfflVK ^*Sfl^ya>'12 2SfvM5l 23£0 
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mvCWXh 1 24fc«k->TDRAM-te>U££?Hv 
tUSICiJfcfcWCJIiaBfttBl 1 9*X*^<»** 
€ £ k te<fc 0 » $8. 1 C8W>y- 1 1 5«Xffl£ 

«:o«!bt. ism i caw)*K 2 ® @oro6«K * 

«»m!»HMlWteJ:9» 2W£*»t->T&A3ft£ 

jp^i'f ^y^fflfttftkaatffv^. v-x««i 2 6 

DRAM-b/L«OnS?*Eftfa«l 1 7 a. 1 1 7bT 
MaWfcfclMbWiirfl*. 

[0 0 2 93 fc^f. £KCt5E£5x 1 0»Msfy/ 

4 0nmg$T1iSf£L-t\ 6 5 Ot^jrca3R#HSi 

•yhKl23±^. SaiCgp^y-hSffil 1 5_h. 
V--Xgltfll2 6aa.tfHH >ii«l 2 6b±fclTi 

S. SsRUHmfTSOO'CSK'CtiMiiaL. Ti S i 
0, EMUTFtiS^'JIMK 134-1 36##Bfc 

[0030] &ic. 05C7K-^i:o(c, ^sicJBta^Kl: 

Ml27titttU *I*WHW*. Wfc«3Wfcfc 

« s DRAM-fcjWaj^MNUtftKl 1 9. 1 2 7£S 
atTnSWI!H»Bll7aeSBtt-*J:3e, &4 
fflaWM3 8SHnn. 34.C£B5CT i N£ 

if^tes* 1 ^, 05(3*3*.* ±-3K:wtTi 
NfcJlOlU **V±)W>*->r>Vs9W>W$G& \ 2 8 
SfcC. Ta.O^lOnmSML. 

Hl2 93rf5*. S»tt\ *?'<(£'?*>71'-httfil 
30£«5dW*. ru-f«fil3 0tii, TiN^X 
>W«*fcttT i NRfcWS l||fr£aMRtffl» 
*fcJ:u. 7V-h«ffil 3 0iffi£<W-fXtex-yf- 
v/iuiSft*. 

[003 1] 06{2^-tJ:3t, DRAM-fe/l^SB 
cyrv- MM 1 3 0 _bfc ift« I c 8W)«HKfcH 1 2 
7±t^ T5£, BISKfkKl 3 1 fcJBflW*. £e?fc 

«i2 6b_te. ay^hMKit (me. h^u 

TVvjrVW, DRAM05jSfflE»SfciiVvei,|?fa<OS 
£ja38Lfc&. CVDffiGJ:->TW£|£BiU i£fil«C 



T*. T/WSIB»13 3£#dW*. J2l 

±Ci-»T. DRAMfclMHCfcfcattlfc*")>7 , a 

£-f*. 

[0032] iSS2<7>£iiOJ&tt> &C. #$0JI<O3B2 
OJUtoffiWeoVvClKBH'*. 07-01 2k'.. 

»2<03QS«MJTO4 5 aifl!3SK<?«geyo-b^ iia 
mt^BfHarft&. .ri-m. dram has ic 

i: * IW-O p Mis 'J 3 >-30S±CS« L£¥5#§gfl* 
$B£r$i><nb-t-&. @^fflJ<7>fE^DRAJ>-fc/U& 

1 OS«fcOJB!Bfc#(t * iOfcftJ&fSflDSSttifcU, 
H 1 -0 6 fc LT *> S . 

[0 033] H7C=^fJ:3tl» MfflWDRANatm 
aiCWSDt^aSklsjttKLT. pMv-UaySiKl 1 

0±C7-f-;UHafkKl 1 l&JB&U *T*«"Mf 
CiOfcS, DRAM4£A4Qt.tnMIcm:^-C 
li. 7 1 ltH4iH^#*«fafit^ 

ntc. ^-m^-hjftatKi 12,11 3*<?g;s$^ 

SLls <XC WS i*k*O^U^ HI 02^:113 

[0 0 341 y'J^ ¥1 0 2fc$J8ft> 'J3> 
1 0 1 k^m^L'y i-^^i Mult* iitcj: 
•J, 08tgH-±5»C. DRAM*/l«tCiJ^^h 

sffii 14xv*?-h»i 1 6t. i&gicafwstts 

ffil 14.1 1 5t9-KSl 16li. fBfiyJay 

5*k*-5-C^S. -ffC. DRAM-irfl'8?C#l.T > 7 
•f -yl'b'KflJi 1 1 1 RT/y- 1 1 4 1 
tT^tt-f^-^aASrfi'vv nSTOftSSigl 17 
a. 1 1 7 b£-*ft?ftffltfl/C#jjW-|>. iitll«r 

nSfW«J«B«l 1 8 a. 1 1 8 bfc-Ht-eWB:* IX 

mt&rt-h . $ wz±M£mrsm& 1 1 9 &*»^* . 

[003 51 B9Kvff J:5t, DRAN-b/P® 
<^feV%T, nffR«!HjS«l 1 7 b±<^#0«'ISIiKK 
Kl l9teeBaSrElt. t"v^tt^>'^^'^•li lk+ 
I, -fL-t. 3«Sfli'ya>'12 2t^®tlC0nm 
Stt^W* T1fSW& . i«ofc # , zmifcz/ y r y 1 2 
2knS^««j««i I7bfcji. t^MSav^^h 

i2itafttmt*. 

[0036] 01 0t5rfidlc. DR^M-fe;W 
^^Si-fflW $6 B B ,^J3^1 22£f v mil 23 
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si cswcfc-wc Bismol 1 9*i7f-^7^i-« 

s^ICf^*fc20@cO^H*y&ASr 

^TT«*KSfcJ:>3. 2Sfc*>fc->t&XSixfc^« 
frfff^Qttttftfcttlktfrti. V-*««126afc 
KMyfEgl2 6b£»£. £<0i:&.. DR 
AM-fe/^nlt^lfiftiatfil 1 7 a, 1 1 7b-C*>i8 

[00 37] »fcvc\ £W:t*£5xl O^-f^y/ 

4 0t>mJi«fc*»[SrUX, 6 5 or:fijrcs*#H» 

+r7--;ktS. ih-tCi^T. DRAM-fc;Hff<Ofcf 

v fjft 1 2 3 ssa i cmnv-z.mil 2 6 a& 

tfKMy&Sl 2 6b_ttZTi S i*^*4SJE® 
(y'Jt-f FIB) *W$t. %5U&Wi 

£7-yKTx-,*y*15fc£U &K, SS53?H^+T8 

0 oicmKTSwaygu tisi «offl*g^$-jec Lea 

tjLfctl. rorn-fe^fcj:'?- Hi ltc^rtip^ 
'JIM HI 34, 1 36&jm%il&. 
COO 383 fell 2KT^rT ±;3C. 

ft, DRAM-fe^glUi^JBiaBHtRl 1 9, 1 2 7*H 
jiLTniPFttftSKl 17afc|iJ^r*J:^{^ ®Jt 
SJ3y??M3 8£IBn-?-*. S£K£®CTiN£ 

NfcflqiU S»«ffil28tft$. 3 6C« Ta,0 5 
SrlOnm&KfiSffiU &&cr>7 7 X~? IZZ t>-f It £ 
«k<h gftfeSBU2 9*ftl>. 7V-bSSl3 0fc 
tt, T i NOXJiyJB&fcliT i NgttWS i^fr* 

am t %g i c t - » r±t=aa i&fwmik 

[0040] <#3«>SBfcO)&IS> ftfW&fllS 
<0|Qfi<7)}PBt:oV^TgJtWS. HI 3 -1511 6I± S d 

glHc5r«5fBEI-ir*5. ii-Cli. DRAMfca&SI 
C fc £ PHO pS?>- U 3 >«tS-htiSfi8L^^|^git 
£»S&-r*fc<J5fcir*. S^lSOffiSfcPDRAM-fert' 

Slf5S?J6^^S J ?«2<03?!SOJKEt*}«t* t><0itt 



[004 1 ] 01 3tZW&*?£. a#ODRAM&V 
i^I CO«lt3rffii:RSKLT, P Si/'ja>«Ri 

1 0_tt=7 -f-^HK^tRl 1 1 ftJMU 
ff-j. DRAM«t&t^lIC»fc*iV>-f7^-;WHK 
-ftKl 1 HcH4^#«^a«K:, y-H 
t&mi 1 2,1 1 3fe^LT. WMl^tfa^fe* 
fc^-hSffil 14, 1 1 5£J8£f«>. fcfcPWc; 
DRAM-tyl^tiftv^T, yi-twmmi 1 l±te 

^tsfi^ynyA^srs^-Fisn i smmi. * 

4tt. DRAM-t;HStc$svvc. 7-r-;H<ISflt«i l 
l&W-l>«ffl 1 4*^X9 1 LT^W»'f*>tt 
AfcfxK nS^«*jfflJ*l 1 7a, 1 1 7b*-r*l* f 

<-JH«lWUIl 1 l&W-l-«ffil 1 5fc^X^t 
^&:TO6'»iH*yaEAeJ:9, nS^fetl^l 1 8 

a.i i8bt*ft«Mfltti/ORjftr*. & 

D RAMSEY- l-Sffil 14&lP7~MKl 1 64>fil 

a*, wircawy-ntsi i s*>m»= % mm 

l QttZiM Y*>*->U 1 2 5 . 
[0042] mz* 014£iK*J:5fc:.. ^iStcWiaR 
1 9£mitt&. -e«0Sfc- DRAM-t;Hf(CilV^ 

•c. nspp««iis« 1 1 7 b±*>aww>jarai&ft8i 1 1 

9fcBBni»t> t*>yhS3y^^hl21 3 
<o£. ^Sflv-'javi 2 2^1 OOnmgtWST 
±Et=*Saf4. MtA^'Ja^l 22fcn 

1 1 7 bJit'-y K»3 x^?' M 2 1 ^58 

[004 3 3 VUZ. mi 5fcSrfJ:?C. DRAM** 

?UMB*JBv»-c«l*^y ay 1 2 2*e* h« 1 2 3 
«3j»ia^a.fi . z-ff>h % . i csBTii^asAi' 

'J ay i 2 2**x»/f-y^^*$h&«t 5 (ctt i: i 
l\ »>T, b^*XM2 4tiJ:-»tDFtAM-fc;l#* 
iiv\ iB®K<tKl l 9&x.y+Avt>t SitteJ: 

H"7*-;H3 7t^lS-r&. COWWT. 

a«iciB^*K:2ii]a(vm%-f?ryaASrffa. - 

Oft, l^>\*M24*K>£U 2«^J?liSi+'P<0 
SSMSSfciOs 2*Kt)fc->TttA3i«:^«^*i' 
<0«fiftti£K*fr(-^ y-AfWfil2 6aiKMy 
fg«126b?r»S. i<7)fcg, RKJfc, DRAM-fe/V 
^am^mm&l 1 7 a. 1 17bT't»ffiti:-fi;tK; 

[ O 0 4 4 3 <fcl*T\ ^feBtt** 5 x 1 Oi W 

4 0nm^$T«SSfeLr, 6 5 QX&SX&mm, 
+T7--/l^-6. i*ltJ;-5T:, DRAM-fe^OC 
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. »h&12 3.W\ i&9lCffl<oy-h«ffil 1 5±, 
V-Ximi 2 6 aJU/KW S'ffitfil 2 6b_LfcTi 

s i frtehwtim <s"j-y f«) a^aiis. -e 

SfH#HSWT8 0 O^gKHSWftSU T i S i 
01 Ofc^-f J:-3£«ry«M H 1 34~1 36)WgJ$£ 

tit, m£Mtmmi27*miu m 
nm&zm^t>tii t -twa. DRAM-t>n5±<oJB 

fSJKftBIl 1 9. 12 7*|GtLTnS*t€fcfI8l 1 
7afcSiJ&**i'3tC, ?SS3^M38*la 
•f*. SM=£ECT1 N£X^y*fcT*RU <fcv> 

SSrS&. Ta,0 6 il Onmi®Kl£ffiU K 

*<7575;*v£5£T£i:fcJ:9, ig«g»B!12 9£ 

znrv- h^ffi i 3 o t i?ra<oiM xci vT-y ^jn 

[0045] Lff)®p)Ta±X\±^ |J&0)lfil<o2?]5fc<A 
AM k %m I C i #151— f -y r_h^SE Lfc¥aK+:gB 
[0046] 

i^mmn tzi&fyLfcjidiiz&tmi.. dram 

■9"'J^ h'flrt-*!SC. DRAM-fe/W8W)b*«y MSltPl 

R^JfwaaTtf^KSI: £ t , tax. 
X. W&7a*X21SWW&Zb1tt*&b^ 

ro-fcXi&£*<7 0 0\:Sr|B;l3:i>J: 3 fcrtfi I blfiX 
S, as I CBSTcW'JlM POM. HEKttifcttt? 

tUfrWRl'?-?. *S*«DRAM^iB«L.tef-yr 
£i»«5r V VHSSTSS (SCOT* i t tfiTZ 4 1 V >3 S& 

[0047] DRAM-b/Uffl^y-httfit^'J 
t. DRAM-fe/KOJ:'?-JBO?e(S«lfci6«H4^i:!lr !> C' 



SSMtR ( iM W * *JBJ£f S J d irt ft C fc 
C±9. DRAM-fe/HSta®ICa5i:T?y-h«ffi^> 

[HOffJtftlM] 

[@i] **yj*>* i <Q9mtmw>*m*%a m& 

^S-aW-ffiMSTAft. 

[02 1 as 1 0mt<wm£&\>xm 1 twrti s^jjc 

OXgfcaH - BfBHTfcft . 
[03 3 $ 1 O£J8<9fl5fiSfc«Vvt02 K^tlSCK 

[04 ] m 1 O3SJt«0Jg!»£fcv*T 03 fc«*:t 
f3Xgfc?i$TBTB0?*4. 
[05 3 m 1 053e&S«WB!Bt=*5V^C04 tr^fnEOfc 

[06 3 S* 1 co||»t7)?e»Et=*J^T05 {=^-r:t S<0<)C 

[07 ) *mffM2iomttmi&mmi¥mm& 
[08 ] m2<vm&wjmtzt3\*xmiz7PtJi8.<7><x 

[09 ] ^2c7>mmc73^(ctJV^08^-r-T.SO<X 

wxs=t^-tfra0'Ci6 & . 

[01 0] »2«?^fiWjeS5K:ev>T:09t^XS<O 
[01 1] S2<^e5fifD^!BIC*}V^T01OK:7i^XS 

w««xes'*^fifffi0-cAs . 

[01 2] ft2QSl|aj0S(£&VVtHi 1 (CifrtXS 
[014] S3OI?ft<O^llt*SV^T01 S&iTtJM 

[0151 ftaamamwettbYtni 4 

OJJC<OxeSr^rK®0T'i5l). 

[01 6 ] *3omafflWCttVYCB I 5t=SrfXS 
wac^xS&SrtWBBlT-fc*. 

[017] HK^S^lWifia I COflr^^-BfS0 

[01 8] -«W5rDRAMortSl2!»«tt^^o 
•y^0"C-*«. 

[01 9] DRAMisit^BlvmtiiVrWiOKB 
T4>6. 

[02 0] «3|W)DRAM*/K»fl|j&*iK^BriSiSlT* 

[?*^>1K«] 

101,122 ^'Ja^ 

102 ^y-^-rH 
110.210 pS^yavfflS 
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111.211 y<->V^mm 133,219,222.225 TtV$W& 



112,113,213 ?-him$& 




134 


-136,216 *yir-n« 


114,115,214 




138 




116 




217 


.220,223,226 JBI8B£»J8 


117a,l 17b, 1 18a. 1 18b 




218,22 1.224 iaA3^^b 


mt 




321 




119.127.131 JSmtfcM 




322 




1 21 tf-y«3^h 




350 


DRAM 


123 tvhll 




351 




1 2 4 b 




352 




12 5.1 37 WW*-* 




353 




126a.215a 




354 




126b.215b FU-f^lW* 




355 




128 mxm 




356 




1 2 9 mxmsR 




357 




130 rv-htt 




358 





1 3 2 SS&^ffiB 

[01] 

u DRAMfettg ^ KHUlCtt 
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1260 1260 



r 



[H4] 




l26o 126b 



[H5] 

129 126 
127 ) J ,130 127 



7 ) J .130 I2i 




M7o 



114 114 ||6 US "5 a 115 

119 I ) J / H9 



ft 






3=^ 



H7o I ^ 117b »7o Mflo M3 nab / III 

112 ||0 
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«BJ¥9-18 1 26 9 




1260 f26b 



[073 




in jii 



ill ill 



I® 9) 



122 ^122 



M7b 119 



119 
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[[212] 




[013] 




H7a Jf7b l/7o 1 18a 113b 
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226 




[HI 9] 




355' 



PAGE 20121 ' RCVD AT 6/6/2005 4:46:42 PM pastern Daylight Time] * SVFLUSPTO-EFXRF-1/25 * DNIS:2731 864 1 CS1D:202 822 1 1 1 1 * DURATION (mm-ss):06-56 



06/08/2005 15:54 FAX 202 822 1111 BESTERMAN HATTORI 



0021/021 



(15) 



ftHV9-1 8 1269 



[020] 



133 133 '?' 133 133 
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